to 6 but using a significant excess of tht, which produces the N-dissociation of the C^N ligand. The photophysical properties of compounds 3-6 have been studied with the help of time-dependent-density functional theory (TD-DFT) calculations. In 2-Me-THF at low temperature (77 K) the green emission of the HC^N ligand turns in a red phosphorescence in compounds 3-6, that was assigned to a mixed metal-to-ligand
Introduction
Numerous investigations in the field of Pt(II) coordination chemistry have been recently spurred on by their attractive photophysical properties [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] and potential applications of triplet-emitting platinum (II) complexes as phosphors in highly efficient organic light-emitting devices (OLEDs) [12] [13] [14] [15] or as chemosensors for oxygen, 16 ,17 volatile organic compounds (VOCs) [18] [19] [20] [21] [22] [23] or poisonous metal cations. 24, 25 Room-temperature phosphorescence is attributed to the strong spin-orbit coupling constant of the platinum atom which allows an efficient singlet-triplet intersystem crossing (ISC). The phosphorescence efficiency is favoured by a significant contribution of metal atomic orbitals to the excited state and a large energy gap between the lowest excited state and the d-d state, which promotes non-radiative decay to the ground state.
Many isolated C,N-cyclometalated complexes of platinum (II) emit from ligandcentered (IL, π-π* or n-π*) and metal-to-ligand charge transfer (MLCT) excited states and are luminescent in solution under ambient conditions.
26-27
The photophysical properties of mononuclear heteroleptic complexes with a single cyclometalating ligand (C^N) can be fine-tuned via variation of the cyclometalating or even the ancillary ligands. 7, 9, [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] The electronic properties of the ligands affect the electron density at the metal center and the energy of the highest occupied molecular orbital (HOMO) and consequently the MLCT character into the lowest energy transition thus altering the radiative energy and lifetime of the excited state. On the other hand, chemical modification of the chromophoric cyclometalated ligand influences the energies of the frontier orbitals. At this point it is well known that the addition of electron-donating or -withdrawing groups in the imine fragment have the effect of raising or lowering the energy of the lowest unoccupied molecular orbital (LUMO) respectively and consequently the HOMO-LUMO energy gap.
Our interest in the chemistry of luminescent cyclometalated Pt(II) compounds led us to prepare heteroleptic benzoquinolinate Pt(II) complexes with different kinds of ancillary ligands. [36] [37] [38] [39] [40] [41] [42] For this work we focused on the synthesis of new luminescent compounds via variation of the cyclometalating ligand and decided to check the possibility of cyclometalation of 3, 8-Dinitro-6-phenylphenanthridine (HC^N), an organic ligand with a more extended π-conjugated system than bzq (benzoquinolinate) and electron-withdrawing groups in the imine fragment. Bond angles (deg) were soluble in the reaction media and were obtained from the CH 2 Cl 2 solutions as air stable solids with moderate yields and characterized by the usual techniques (See experimental Section). A similar reaction but using 2, 6-dimethylphenylisocyanide as ligand (L) renders such an insoluble solid that was not able to be characterized. All the spectroscopic data discussed below showed that in all cases only one isomer, (trans-C, Cl), is present in each case, which is frequently observed in this kind of compounds. 56 2,2'-bipyridine, 57 2-(2'-thienyl)pyridine 58 ).
Single crystal X-ray diffraction studies on 3 and 4 (see The solid state diffuse reflectance UV/Vis spectra of 3-6 at 298 K show no significant differences with respect to those observed in CH 2 Cl 2 solutions ( Figure S8 ).
Therefore the π-π interactions observed in the X-ray structure of 3 (at 98K) seems to have not important effects in the absorption at room temperature.
Emission Spectra. clearly red-shifted with respect to the green emission of the free ligand (HC^N) (see Table 2 and Figure 7 ). These emissions show a mono-exponential decay and do not depend on the excitation wavelength. Additionally, the excitation spectra mimic in all cases the absorption ones in solution at room temperature ( Figure 5 ). These characteristics point to assign the phosphorescence to a single emission with a mixed 3 MLCT/ 3 IL/ 3 L'LCT character. The longer emission lifetimes measured for 6 could be explained by a major 3 IL character of the excited state in this case. The emission energy and profile at higher concentration (10 -3 M) do not change with respect to those at 5 x 10 -5 M (Table 2 ).
In the solid state at 77K ( Figure S9 ) the emissions of compounds 3-5 show a similar profile but appear red-shifted with respect to those in glassy 2-Me-THF solution.
Also, their excitation spectra show peaks at λ > 500 nm different to those observed in This behavior which is frequent in square-planar Pt(II) complexes containing aromatic and non −bulky ligands 38 can be justified by the weak π −π interactions observed in the X-ray structure of complex 3 determined at 98 K. However no differences among the excitation and emission spectra of 6 at 77 K in the solid state ( Figure S9 ) and those in rigid matrix of CH 2 Cl 2 are observable. Compounds 4-6 are also emissive in the solid state at room temperature ( Figure 8 and Table 2 ). As can be seen, their phosphorescent emissions are similar, but unstructured, to those at 77 K, and can be plausibly assigned to the same excited state.
In these conditions the photoluminescence quantum yields Ф are around 0.05 (see Table   2 ). These moderate Ф values for Pt(II) complexes are, however, good for deep red emitters 29,86 like compounds 4-6 (λ max ca. 670 nm), according to the energy gap law.
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The higher Ф of the emission of 6 with respect to those of 4 and 5 (See Table 2 The activation of a C Ph -H bond in the phenyl ring of 3, 
Experimental Section
All the information about materials, instrumentation methods used for characterization and photophysical studies, Crystal data and structure refinement of 1, 3, Crystal and structure refinement data are summarized in Table   S7 . The crystals were mounted in a quartz fibre in a random orientation and held in place with fluorinated oil. Data collection was performed at 100 K temperature on a
Oxford Diffraction Xcalibur CCD diffractometer using graphite monochromated Mo-Kα radiation (λ = 0.71073 Å) with a nominal crystal to detector distance of 5.0 cm. The diffraction frames were integrated and corrected for absorption using the Crysalis RED package. 90 Lorentz and polarisation corrections were applied. The structure was solved by direct methods. All non-hydrogen atoms were assigned anisotropic displacement parameters. The hydrogen atoms were constrained to idealised geometries and assigned isotropic displacement parameters equal to 1.2 times (1.5 times for methyl H atoms) the U iso values of their respective parent carbon atoms. A disordered n-hexane half molecule was found during the refinement process of compound 1 and were refined with restrains in its geometry and thermal displacement parameters Very diffuse solvent were found during the refinement process of compound 4 and were refined as a CH 2 Cl 2 and a Me 2 CO molecules with occupancy 0.3 in both cases. Restrains in the geometry and thermal displacement parameters of these moieties were applied. The structure was refined using the SHELXL-97 program.
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Computational Methods.
Density functional calculations were performed using the B3LYP 92, 93 and M06 94 hybrid density functional under the Gaussian09 package. 95 The SDD pseudopotential and associated basis set 96 was used for platinum, and the 6-31G(d) 97, 98 basis set was used for all other atoms. Geometry optimisations were performed under no symmetry restrictions, using initial coordinates derived from X-ray data. Frequency calculations were used to confirm the stationary points were true minima. The time-dependent density-functional(TD-DFT) calculations were performed using the polarized continuum model approach (PCM) implemented in the Gaussian 09 software. Molecular orbitals were visualized using the Molekel program package. This material is available free of charge via the Internet at http://pubs.acs.org.
